A chemolithotrophic ammonium-oxidizing bacterium that was able to reduce '5NO2j to '5N2 (m/z 30) while oxidizing ammonium under conditions of oxygen stress was isolated from stream sediments. Energy was derived from ammonium oxidation, as evidence by growth, with CO2 serving as the sole C source. The organism was a gram-negative, motile, short rod that failed to grow either aerobically or anaerobicaUly in heterotroph media. The organism was identified as a Nitrosomonas sp.
Because of the importance of NO and N20 in atmospheric chemistry (6, 7, 15) and the concern over their rising concentrations (20, 21) , much attention has been given to the production of these gasses by chemolithotrophic ammonium oxidizers (nitrifiers). This phenomenon was studied in soils, sediments, and wastewater, with washed cell preparations and in pure culture (2-5, 8, 10-13, 19, 23, 29, 30) . Ritchie and Nicholas (23) presented evidence that N20 was produced by Nitrosomonas europaea from unstable intermediates in ammonia oxidation and by nitrite reduction (denitrification). More recently, a kinetic analysis of '5N and '4N incorporation into N20 produced from 99% '5NO2 and 99% 14NH4' demonstrated that N20 production by nitrifiers was consistent with the hypothesis that denitrification was the sole mechanism of production under the conditions used (19) . Given that certain chemolithotrophic nitrifiers are able to denitrify (i.e., reduce nitrogen oxides to gaseous products), then the possibility exists that some nitrifiers are able to reduce nitrite completely to dinitrogen, the final product in the denitrification process (14, 18) . The aim of this work was to isolate a chemolithotrophic ammonium oxidizer capable of producing dinitrogen from nitrite.
Isolations were attempted from soil, sediment, sewage sludge, and water samples. The ammonium oxidizer isolation protocol involved inoculating Soriano and Walker medium (25) (19) .
Once the chemolithotrophic ammonium oxidizer had grown and all the ammonium in the flasks was oxidized (approximately 30 days), as determined by reacting aseptically removed samples with Nessler reagent, the headspace gas was analyzed for N20 via electron-capture gas chromatography. An HP 5790 gas chromatograph (Hewlett-Packard Co., Fullerton, Calif.) equipped with a Porapak Q (80/100 mesh) column (2 m by 3.2 mm) (Waters Associates, Inc., Milford Mass.) operated at 50°C was used for the analysis. The detector temperature was 340°C, and dinitrogen was the carrier gas at 35 ml min-'. Interfaced gas chromatographymass spectrometry (9, 26) (16, 17) .
After the headspace gas analysis was completed, the cultures were inoculated into Soriano and Walker medium to test for ammonium oxidation. Subsamples of the cultures were also inoculated into the heterotroph media mentioned above to test for contamination. Final nitrite concentrations were determined colorimetrically with a Technicon autoanalyzer (Technicon Instruments Corp., Tarrytown, N.Y.).
No heterotrophic contamination was detected upon either macroscopic or microscopic (to compare morphologies) examination of the inoculated heterotroph media. All cultures oxidized ammonium to nitrite when reinoculated into sterile Soriano and Walker medium. The isolate met all C requirements by fixing CO2. The isolated organism was a gramnegative, short, motile rod. On the basis of these characteristics, the isolate was identified as a Nitrosomonas sp. (27, 28) . It was isolated from stream sediments from a chaparralcovered watershed in the San Gabriel Mountains in southern California. As part of the south coast air basin, which includes the greater Los Angeles metropolitan area, this area receives chronic acidic atmospheric deposition, which includes a significant N component (22) . (19) ; (ii) the surface area available for 02 diffusion into the liquid; and (iii) the headspace 02 concentration. Hence, at high enough cell densities, the aerobic zone is negligible and the rate of gaseous N production can approach that of ammonium (19) or hydroxylamine oxidation (29) . The mechanism proposed for the formation of N20 according to the nitrification hypothesis (23) fails to account for N2 formation from N02 . In addition, the ratio of mlz 29 to m/z 30 N2 production was 1.87, which approaches the theoretical ratio of two based on denitrification kinetics for N20 production (19) . Since no N20 was released by this isolate, the kinetics for N2 production should coincide with those for N20 production.
The isolation of this dinitrogen-producing chemolithotrophic ammonium oxidizer which could reproducibly reduce NO2-to N2 took 3 years. Nevertheless, nitrifying cultures can be isolated that produce dinitrogen gas (usually pinpoint-size bubbles) in Durham tubes. This ability is apparently very unstable, however, since several presumptive cultures failed a second confirmatory isotope experiment before the Nitrosomonas sp. discussed here was isolated. The loss of N20-reducing activity by chemolithotrophic ammonium oxidizers with continued culture parallels the loss observed for some heterotrophic denitrifiers with continued culture (14) . The Nitrosomonas isolate is similar to some heterotrophic denitrifiers (14, 18) in that it produces little or no N20.
Denitrification (sensu stricto) is the bacterial reduction of ionic N oxides to gaseous N products in support of anaerobic growth. This definition is the basis of the readily performed diagnostic test for heterotrophs. Denitrification (sensu lato) is the reduction of ionic N oxides to gaseous products when oxygen is limiting (14, 18) . This definition implies but does not require anaerobic growth of a denitrifying organism. Indeed, aerobic denitrification (24) is accomplished by bacteria from environments with a niche defined by highly variable oxygen partial pressures over short time intervals. These conditions have selected for constitutively denitrifying organisms. The production of 15N2 (m/z 30) dinitrogen from 15NO2 by Nitrosomonas sp. meets the sensu lato definition of denitrification. It also supports work showing that the kinetics of N20 formation by N. europaea agrees with denitrification as the mechanism of N20 production (19) and that it is nitrite reduction and not ammonia oxidation directly that accounts for the production of gaseous N species by nitrifiers. 
